The advent of the CT scan has for the first time enabled ophthalmologists to visualize the soft tissues of the orbit. The detection of orbital tumours has been improved, and the visualization of the optic nerve and ocular muscles permits a degree of accuracy of clinical diagnosis which was previously impossible. This paper describes the application of this technique in the diagnosis and management of thyroid disease, optic nerve disease and the investigation of space-occupying lesions within the orbit.
The advent of the CT scan has for the first time enabled ophthalmologists to visualize the soft tissues of the orbit. The detection of orbital tumours has been improved, and the visualization of the optic nerve and ocular muscles permits a degree of accuracy of clinical diagnosis which was previously impossible. This paper describes the application of this technique in the diagnosis and management of thyroid disease, optic nerve disease and the investigation of space-occupying lesions within the orbit.
Thyroiddisease
The diagnosis and management of thyroid eye disease with the benefit of this advance in diagnostic radiology is demonstrated in the following case reports.
Case1: A 58-year-old woman was referred with bilateral visual loss. Two years previously she had presented with atrial fibrillation and congestive cardiac failure and was found to be thyrotoxic. Treatment with radioactive iodine rendered her euthyroid. On admission she was clinically euthyroid and investigations showed that thyroxine levels, T3 binding and free thyroxine levels were normal. Thyroid antibodies were normal as was the TSH test. Her visual acuity was 6/60 in the right eye and 6/36 in the left eye, and the visual fields showed central scotomata and peripheral constriction. The orbits were tender on both sides, there was resistance to retropulsion and mild ophthalmoplegia.
The CT scan (Figure l) showed gross thickening of all ocular muscles. Treatment with highdose steroids produced a dramatic improvement in the visual acuity to 6/9 right and 6/12 left, and a further CT scan showed reduction in the size of the ocular muscles.
Case 2: A 68-year-old man presented with a one-year history of proptosis of the left eye and diplopia for two months. He had lid retraction on depression due to lack of inhibition of the levator, slight limitation of all movements in the left eye, and 4 mm of proptosis.
Investigations showed normal serum thyroxine, T3 uptake and free thyroxine index. Thyroid antibodies were negative and a TRH test showed elevation of basal TSH and levels at 20 min and 60 min after intravenous injection ofTRH 200 ug, This patient therefore demonstrated minimal ocular involvement with subtle abnormalities on thyroid function tests. The CT scan excluded an orbital tumour, and showed thickening of the levator palpebrae superioris and superior rectus on both axial and coronal cuts ( Figure 2) .
Enlarged ocular muscles are most frequently seen in thyroid ophthalmopathy. Other causes include granulomatous infiltration (e.g. orbital pseudotumour), tumour infiltration (e.g. meningioma) or orbital hypoxia (e.g. caroticocavemous fistula). Other clinical and investigatory findings can often differentiate the groups.
The massive enlargement of the ocular muscles in the apex of the orbit confirms the compressive nature of the optic neuropathy and visual loss (Trobe et al. 1978) . It also emphasizes the need for any decompression to involve the orbital apex in order to be effective.
The value of CT scanning in thyroid ophthalmopathy is in excluding any other cause for proptosis. Furthermore, it aids the diagnosis of thyroid disease when metabolic tests Ofthyroid function are negative or equivocal. It is important to perform coronal as well as axial cuts of the orbit in order to identify the ocular muscles throughout their course.
Optic nerve disease
Visualization of the optic nerve has provided an important advance in neuro-ophthalmic diagnosis, and provides more information than the potentially hazardous procedures of injecting air or contrast material into the orbit.
Thickening of the optic nerve ( Figure 3 ) may be seen in primary tumours of the optic nerve or nerve sheath such as gliomas or meningiomas. The nerve sheaths may also be distended in chronic papilloedema due to raised intracranial pressure. This change, however, is rarely seen unless papilloedema has been present for years. Other infiltrative lesions of the optic nerve are also rare, though infiltrative masses may extend along the optic nerve, e.g. granulomatous disease.
Attenuation of the optic nerves can be seen when they are hypoplastic (e.g. septo-optic dysplasia) or in long-standing optic atrophy. Focal areas oflow density within the optic nerve have been attributed to patches of demyelination, but evidence for this is equivocal as interpretation has to be considered in terms of structures that may cross the nerve, and various artefacts incurred in scanning. Furthermore, in the presence of optic atrophy, a normal-sized or slightly-thickened optic nerve may in fact represent thickening and infiltration ofthe nerve.
In the orbit the optic nerve is 25 mm in length with a mean diameter of 3.6 mm, and the diameter on scanning is dependent on the angle of the CT slice through the orbit and the 
Space-occupying lesions within theorbit
Proptosis is a classical feature of an orbital lesion, though when a lesion lies within the muscle cone with extremely slow progression, atrophy of the orbit fat may occur so that proptosis is minimal or absent. Visual symptoms may be prominent when the globe or optic nerve are compressed, and ocular motor signs prominent when compression or infiltration of the ocular motor nerves or muscles occurs.
The density coefficients on CT scanning of different pathological processes does not allow accurate diagnosis, though exact localization of the mass facilitates biopsy.
The commonest intraconal masses are the benign cavernous haemangiomas, which cannot usually be distinguished from the less frequent neurilemmoma.
Similarly, infiltrative lesions of the orbit produce nonspecific CT changes and biopsy is necessary to differentiate granulomatous, metastatic and lymphomatous disease. Granulomatous infiltration of the orbital fat may contribute to a speckled appearance and blurring of the details of the nerves and muscles. A further diagnostic feature of orbital granuloma is the increased density of the posterior coats of the eye, which serves to distinguish this group from other infiltrative conditions. a mass along the medial orbital wall. Biopsy showed a metastatic tumour, and a whole body scan showed a large kidney due to a hypernephroma as the primary lesion (Figure 4 ). figure 4. Orbital lesions. Intraconallesionsincludethe cavernous haemangioma (UPPER LEFT) and the lesscommonneurilemmoma (LOWER LEFT) whichproduceaxialproptosisand slowly progressive visual loss. Displacement of the globeor ophthalmoplegia may be due to infiltratinglesions such as reticulum cell sarcoma in both orbits (UPPER RIGIIT) or a metastases from a hypernephroma (LOWER RIGIIT)
Comment
Orbital CT scanning facilitates the diagnosis of both orbital disease and systemic diseases involving the orbit. Adequate scans are time-consuming to perform and both axial and coronal scans are necessary in difficult cases. In addition, visualization of the scans at different window levels and widths increases the diagnostic yield. Contrast enhancement is not usually necessary in orbital disease, because the orbital vasculature does not maintain the same rigid barriers that prevail in the retina and brain. Experience suggests that this technique provides a greater diagnostic yield than any alternative investigation.
